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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a new compound capable of further controlling the 
stereo- regularity in polymerizing an olefin, excellent in performance in the olefin 
polymerization and useful as a homogeneous system catalyst for the olefin polymerization. 

SOLUTION: This rnetaiiocene compound is a compound of formula I [R1 , R2 are each 
hydrogen, an alkyl or an aryl; R3 to R14 are each hydrogen, an alkyl, an aryl or a 
silicon-containing alkyl, provided that R9, R12 are not simultaneously hydrogen; M is a 
metal selected from 4th group in the Periodic table; Y is carbon or silicon; X is a halogen, 
an alkyl, an anionic ligand or a neutral iigand capable of coordinating by lone pair 
electrons; (m) is 1-3], e.g. 

dimethylmethylene(cyciopentadienyl)3,6<ii-tert-butyffluorenyizirconium <3\cte\or\de, The 
compound of the formula I is produced e.g. by a method of using a compound of formula 
!V obtained by reacting a compound of formula II with a compound of formula Ml (L is an 
alkali metai), etc., as a starting material. 
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tfflv^S ±15^ 7 a-fe >4t-^ft. ITMT/L' 5 znyJ*** 

t\x^xi>£\<\, 

[0 048] 7THT4 5-"^A^^yft^{i, NfMffl 

6 0 3 5 0 0 6 if, #tfflffS6 1 1 0 8 6 1 0 K\ # 

H3«S6 1-29600 8-9, '#HaflS6 3-6 6206 

mmv 2 17310 4 ^mmiznsm^m^u 

mx\ mmimizmm-rz 1 ttx-z h . 
[ 0 0 4 9 ] *^r;p § -»? a** y-fk-^fttt . 
W9- 30991 imzmm?)jimx\ -gffi&m 
?&wm-#=Ht-&mtz®.ft-t& c\btfx& h . 

[0050] *5K8tctit^T , ±fcX ^Q-t yft'^ft^ 

§ ^ Amfc^z&tmmfoft* m << ^xm^th-^v 7 

i y t t-T ii^It 2 - 2 0 co;* y 7 y y . 1&& I < (i 
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®mtt: 2 ~ i o <n a - it v y < vx-h o , mzmmm 3 

~ 1 0 CDct 1 l- 7 -V >vv i "tf.x U v. aWjtCSi , If 

yy, 7Dt:'l/>\ 1-7'^y. 3->-f;U- 1-7'f- 
> , 1 -"^.yf >„ 4-^fA'-l-^yf>'s 1 - /s - 

3>. £ft„ *'3tc:/-?iyx>\ 1, 4-^>^v ; x>-. 
1, 1, 4 -^^S/xy^O&sg 

If 4 - 2 0 CO y*x y % & & W± % *; y ?w<y 9 yx 
y, /)V^)V^>, ,< -J- 4 7 4 4.4 f > . f |-7y?o 

k -f -fe > . * i- >v-f f- >■ ? o h x-fe y%?<m®* u y 
4 > , & t -t.± . r u h v a f-Ji y ? y . b"~4- i- u 

*>. £ft, ;ft*>«^i/7 ^ yiifitl^Ltt, 2 

[005 1 ] *muz&^xm&ii. mam&m. mm 

wr**) , m&i&mt a*- 1 o 0-2 0 0 

t imtzmmitt < . ?&ee~ 5 0 kgf/c m 2 t-& & , 
[00 5 2] ^zmoxisy a yn&ffl.Wilf&TX'* 
vy* yzmtrttztlzx V . *n«ttt\ 
y yft^*^#£>iU>, 

*»3eLh^« - .f y^s^ 

SUy-yy^-^^f^ v-r-f ^-th^vy < 
[0054] 

[00 5 5] *^HJt3i5V^Tfi^-ftO»fi.S (Tm) t±* 
S^ERMtlUi ( D S C > tC J: oT, 2 4 O'CT 1 0# 
IRAK LftSllr#^fyr.4'& 3 O^CfC^LT 5 fl-RB 
SWlftt*^ l 0*C/#T*ia3*fc4: £o*W£lfckf 
-y's^.ffffiLft, 

[00 5 6 ] ifc, S^*«A*fflffltt (rrrr) 14 1 3 
C - N MR ? b /I jfl3t^ & JKffl L ft . 
[00 57] 

IMMfM 1 ] t > x-T 'L x-T L- y ( y7-a^.> 7y'x- 
)V ) 3 . 6 iy-tert- 7* -f- 4- 7/1 -f b ;:.4 > : '4 3 ~ >7 

( 1 ) 9 -5.-.X-J-4 (i^n^y^iy'xxn-) /-f 4 - 
3 . 6 - i? tert - :/f-/l 7 4-* U >' ( tfiffi*^^ ) 
Ofr)& 

Bull. Chem. Soc. Jpii.,59, 97 (1986) lZ$SM<Vjj&lZ 
U-'X tft 3.6- iy-tert- y f-Ilytl Jtl- > 

( 3 . Og, 10. 8 mm o I ) flTH F < 4 0 m 1 ) 
f«t, WF'Cn -7"f 4' 'J f-<>A<0^-9-y^ 

(7. 0m 1 . 11. 3m mo 1 ) ^ft^#ia«TX18 

T L , * i-> Izm&X' 6 B$lffiM¥ I ft , RCa^«B*» 



^^MFF-ems Lftm. ^W»^^y ^ yx-m* L , 

S-IiLitTHF ( 3 Om 1 ) Mmz6, 6-y'^f/l- 
7JK> ( 1 . 4g. 13. 2mm o 1 ) OTHF ( 3 

om i ) mm^mmmmmrxmri. smmmiti 

{*(•:: >\i (30ml) zmtt.:.. i/if;H-f;Kli6 
tti , 5MB L ft Wfttffl frflB^^* y')At«l LftS , 
S»Ji L , Fmi&mL *rMffiTT»LTS]^^ #ft , 
<r Oiftl- x ? ./ — 'L ;', r> ^WSS LT2. 9 s 7.)$&e 
OSH*:Sr#ft , 5tWfB t^Tiz^t . 
1 H - N M R ( 2 7 0 M H z . C D CI 3 4 1 » TMSI 
9) d7. 73 (s. 2H) , 7. 2 0-6. 98 
( rn 4H ) . 6 . 9 5-5. 93 ( m , 3H ) . 4 . 0 
6 ( d , 1 H ) s 3 . 13 (d, 2K) , 1 . 39 (s, 

1 8H) . 1 . 0 7 (d, 6H) . 

[0058] ( 2 ) y : yf :?-4 -f Jy >' ( $y ^ a-^y ^ Is 
X.—)V) - 3. 6 - v'-tert- y^jrlVy iV^V—jVi/lV 
Zl ZZ *J J A y?U -> f F 

?m fX 9 - £y* f .4- (iy^O^y^ i^'X - )V ) - 3 s 
6 — iy — tert - 7" f 4 7 4 7f ly y ( 1 . 5 gy 3 . 9 m 

mo 1 ) OTHF (50ml) MW-lZa '/f/l!!f> 

AO's^yj^ ( 5 . 3 ml, 8. 5 mm o 1 ) 

^^is^T-earf l, § ^tist 1 6mmm Lft„ 

y^y (20ml) •C2EBt»L. jSEHfeKLT^fite 
oHf*2rf#ft „ ClOlftt- 7 8U'y*;nn.^ ^ y 
( 1 0 0m l ) Sr Sui. "CJSJf v^fif L . <k^X'Z<7)nM£ 

7 8VAzm®Lfzis>y3~ >^if b7?D54 F (T 

HP > 2 IS* ( 1 • 4 7 sy 3 - 9mm o 1 ) <7)V91? 

ujAyy ( 1 Om 1 ) mm.£ML* -78 , cr6«ia 
«B*t. aar -as«#tft« i^RiEStaapfeSMSE 

a&kw&Txmk . ^ t . yif/v 

x-'f;k/^>y>1^»^S& a B L 0. 2 6 go 
:+ 1 y y'fc OH Sr f# ft 5ttf H -ir KIT f , 
1H-NMR (27 0MHz. CDC I 3 + . TMSI 
m 8 8. 0 4 (d. 2H) , 7. 7 3 <d. 2HK 
7 . 3 6 ( d d , 2H ) . 6 . 2 9 ( t . 2H ) „ 5 . 7 

2 ( t , 2H) , 2. 35 (s. 6H) ,1.45 (s. 
1 8H) . 

[0059] 

t nmm 2 1 c >-yx yw +v y (yyn^y? yx 

~/U) 3, e-^-tert-T^f- iWft'jt\s~ /UvVlorx 
'>Ay^n7 ( KO&DS: ' 

( 1 ) 9 y"7xX;t/ (y;/n^/^yx::;t.) ^£f4^ 
-3. 6 Sy-tert f^fVyiV^V >' (MIB(*ft# 

*»TT 3 . 6 y - tert ^f^7 /I tJ" U y ( 2 . 5 

g , 9 . 0 m o 1 ) OTH F (40ml) WMZ n - 7" 
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( 6 . lml, 9 . 8 mm 

0 i ) t»»H»"pcaTL, z$>izm&x*4mfflM 

<y ( 2 . 5g. 10. 8 m m o 1 ) «TH F (30 in 

1 > JSJBE *fi*#H*TT»TL» 5B$-|SM^TM#L 
fz-&teA<. ( 5 Om 1 ) £JPi_5t„ >-x^-/l-x— f/t-t--|it! 

.z oHtf; -A*»^>?M6ft U3. 4 s £>«ISfe 

1 H - NMR (270 VI 1 1 z , CDC 1 3 T VI SM 
m) & 7. 4 7 ( s. 2H) , 7. 2 8 (br, 4H) , 
7. 0 7-7. 0 1 (br, 10H)6. 5 1-6. 1 
8 ( rn , 3 H ) , 5 . 4 6 + 5. 41 ( s + s , 1 H) , 
2.94 + 2 . 86 ( s i- s. 2D) , 1. 30 (s, 

1 8H) . 

[00 6 0] ( 2 ) y7s-Wfl//' ( >?xis<>? 
^•xx/t) 3, 6- : J tert-y^/t-^^l^x/U^ 

7|C^TT" 9-^7 x X/L- ( >• ? O^y ^ i/XZ^ ) - 
3 , 6 - tert - 7 /U^f t > ( 2 . 6g. 5 , 

2 mm o i ) OTHF ( 4 0 m 1 ) Htn-/f/HJ 
f^Atf^^VfflSK ( 7 . lml, 1 1 - 4 mm o 

i ) SBaRSBBjRTTsrFL. Zbizmi&xi emwm 

SftSr-^-^^^ (20ml ) T2[I]ift^L, (BltLTffi 
fec:>EI Ms Sr f , Z COBB*: t - 7 8 c Cty?nn/,^ y 
< 1 0 Om 1 ) SJPiTHHfifflBL. &^T£^ffg£ 
- 7 8 VlZtfiW Ltz y^z^Af I* 9 ? a 9 -f F ( T 
H F ) 2#f|* ( 1 . 77g, 4 . 7 mm o 1 ) <r>is? a 

n.x ^ (20mi) SSti&cia*. , 7 <s ere ftffl 

{*£F4x>'t'JiHtI-L FiFaiiL, 
WETTBfcSLfcflL ^y^>T«L, yxfiix- 

9 >Wt&mm> h mm& 1 2 . 5 g ^>*eo 

1H-NMR (2 70MHz, CDC1 3<j', TMSI 
m) 9 8 . 1 2 ( d , 2H> . 7 . 9 0 ( d d , 4H) , 
7. 4 5 7. 2 5 (m, 48) ,7. 11 (dd. 2 
H> , 6 . 35 (t, 211) , 6 . 3 2 ( d . 2H) , 
5. 7 5 ( t, 2H) , 1 . 4 2 ( s, 1 SH) . 
[0061] 

I'-tMM 3 ] C I'A HI x 7 V V { > 7 r?-'s> 7 y'i" 
4 ) 3, 6-^-tert-7"f-477A^^'X4> ; 4-r?X>-> 
Ay^Oy^ F Ki^70tk ) 3fcJHdSI 

s^s«i t«: 5 o o m i cojtfyxm&^mmz , 2 5 0 m 

jftfc* HM^ 1 l^y^-feOSi* 2 . 7rag 

(5wmo 1 ) CO hflzcymmiZTfi-S. ~VMm»X'5 



mmo i iD^fAT/lSydrfy ( T4^"7-/l4ttg> 
*SPistil**taMR*«HlDt. 8H¥T\ 7nb^ y*l« 
L^ft 1 ^ 2 5T773 OiJ-S&Lfc. 

'jHtexsm* Mz-xm&zmt t , *■ u s- r^s lt 
9 / -)uxim l & , sc^t s 0 x: . 6 fiMme« l 

ff^-J't^.-K UV-i.il . 7gT*ifc. Tm=l 5 
0 - 1 < CT'& 0 , r r r r - 9 3. 5 %T#> r> fz „ 
[0 062] 

[ ^6tM 4 ] >7i3 X f - U > ( > - ^ o ^ >' 9 y^'x 
—IV ) - 3 , 6 - v'- tert - -fW7)V* V —Jl > ; 4-=! 

i-i>^ ,^o-te>«t ixmmn2x-mt:>tv/-z-fc&em 

Hfitfi!-5 . W^i-i^: ?K 'J -7~ii 1 . 6 g X$>-> tz . T 
m = 1 4 8 . 1 TJTVfe 0 , rrrr = 96. 2 -:> 
fc. 
[0063] 

yycrmwkj mrizmmwmLtz 3000 m 1 coh'op 

7?Xnti*vU>f >i/5 7 h';K'.rratV>-4 . 
2 g ( fS^ft^f = 4 3 5 0 0, is* V U -f >'lt# 
^4t=6. 7wt%, 0. 68mmol/g) fc^r>-!^ 
V170 Om 1 *7Jx, 1 4 5"CTUtlMtT^(^ffiP 
l^yV7»:, S*#ffl^T, itimTT' 
JiSTj^-Srffli i'C^ -f-^T/V-S S^W) btloz>WW 

w t % ) 2 8 m 1 r Jp L fc« . 4 41119% £ fir o . * 
c:>^4 or;,t t'HJSi L , 200 m 1 ^y^^-y^Mtx 

3 oftmrrttzmz^ mmitz, 1 6 o om i o±a 

AfS$r3t?F^at"feM L , 4 0 0 m 1 cry \-)\zn>%Mt 

tzimm* s o*m# txtmix , 4 0 om 1 <n±m. 
^m^Mw'm&xikm Ltz , z o h}i-jz>m»i 3 mm 

VmLfzmz^ M£.#:>7Zm^XWEgM i-x , 6. 
0 g O^^feOtSMs £■ ftfe . Z £omi* *■ fift 5 /I T'Si^ 

it ttZ . i <JDB£^«i 'OT4 5 x<7 ^#^r*»± 4 . 7 m in 

o 1 /sXh-oiz, 

[ 0 0 6 4 ] C >'-X f *)VX -1- W i i/ 9 n ^ >' ^ ^'X x 
4- ) 3 , 6- y-'- tert- 7'f ^7/l-'t^-A y^3 x^ 
i»y? O i7 4 F J; § 7 S C? tf U yt?X> \4 :7 S# ) ^7>(C 
l«tlSU5 0ra I WZ0075.xn4i{:. m!£W#: 
IW(teW»^ f-4 T4- S y =3f S --7A 
^SITO . 2 8mm o l Atl, ^7°^ >' 2 0 m l {ZBM 

%-ttz. zommmz. mmmi x-m^ixtzitvy^ 

7>f?i]f't< 3 . Srng (0. 7/xmo I ) Sr l-4 X>if fj^t 
LtiPifc», #V'T' h U 4 V -f J }-A>T)V%—*jJ* 
(1. 5 mmo 1 ) SrilPx, 3 0 LT 
h Lt7, ;?E-7f£CIIS^fllLy: 2 0 0 0 rn 1 V>*- 1- 7 V 
-7C5 0 0 g^rot'yy^ltii;^ ±£coMH)yraa 
MSr^JPL, 3. 0--3. 5 M P a cOffiTjT . 7 O'CT 
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6 0 ;fra-£r L £ , f ./ — /t^fll! £ ffit 

U Tnt'l/ > & > s'~ > ; t X 1? V V — &' f#vt , 8 

cycvemmmuz, ^^'J7-li4 3. 3g 

-J , £ 'J ~?-l£T m = 1 4 0 . 2 ICT* 0 , 
rrrr=85. 2 o t:. , 
[0065] 

[ SSftf#J 6 3 C -J 7 jr. -;k?< f- u >- ( 1/ 9 Xl^<>' 9 5-'x 
~-)V) -3„ 6-^' tert- ^/^/l^l^/Wi^a 



0 



m = 1 38 . 4VX'fo~>tl„ 
I 0 0 6 6 ] 



II 3 



(A) 




R\ R 2 7VWk 7"J-^ 

R 3 -R M :?m 7iWk W^*7JWb 

R 9 h R 1 2 iiP|^^|^!3±&u 

Y : % 



(B) ses- 



y 



(b) \jn&mr=^^m^m-^> 



C 



(c) ( WKPJI/Snwbft* 



> 



(C) 3& 
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F^— 4H050 AA01 AA03 AA05 AB40 WB11 
WA1 WB21 
4J028 AA01A ABOOA AB01A AC01A 
AC10A AC20A AC2SA AC29A 
BA02B BA03B EBOOB BB01B 
BB02B BC12B BC15B BC16B 
BC25B BC26B CA25C CA27C 
CA30C CB08C CB09C EB01 
EB02 EB03 EB04 EB05 EBOS 
EB09 EB10 EBB EB15 EB16 
EB17 EB18 EB21 EB26 FAOl 
PA02 PA03 FA04 GA12 
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